Introduction. A ganglion cyst is a common benign tumor, mainly found in the wrist and ankle. The ones originating from a tendon, such as in our case, are the most rare. The ganglion cyst presents with a variety of symptoms, offering a wide range of possible differential diagnoses. Physical examination is crucial to make an accurate diagnosis, but magnetic resonance imaging (MRI) can help in identifying the ganglion cyst. The treatment is mostly conservative, but in cases when the ganglion cyst disables the patient's ability for normal life functioning, due to pain and decreased mobility, surgery is necessary. Case report. A 38-year-old female with persistent ankle pain and edema was clinically diagnosed with luxation of peroneal tendons. Further investigation with MRI showed tenosynovitis of peroneal tendons and rupture of the superior peroneal retinaculum with an intratendinous ganglion cyst of peroneus brevis tendon. Surgical treatment with the reconstruction of peroneus brevis and peroneal retinaculum was performed with semitendinosus graft and anchor sutures. Histology confirmed the diagnosis of the intratendinous ganglion. After four months of rehabilitation, the patient returned to normal daily and sports activities and was pain-free on the follow-up. No recurrence of the ganglion cyst was acknowledged. Conclusion. Surgery is crucial for patients with intratendinous ganglion cyst and symptomatic instability of the peroneal tendons with chronic subluxation.
Introduction
Ganglion cysts are most commonly found benign masses in the area of hand, wrist, shoulder, knee or ankle 1 . They vary in size, are mainly solitary and occur in younger people, aged from 15 to 40, more frequently in women 1, 2 . Their classification is based not only on the location of the ganglion cyst but also on its origin. They can arise from bones, joints, soft tissues and tendon sheaths. Although they are common, those originating from a tendon, the so-called intratendinous ganglion cysts, are the rarest, especially in the area of the ankle, or more precisely in the area of peroneal tendon 1, 3 .
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The etiology of the formation of the ganglion cyst is not well understood, but many agree with the hernial hypothesis, which correlates its formation with the distention of a weakened area of the tendon, where consequently ganglion forms 1 . In one-third of the cases conditions as local trauma or increased burden and stress to the part where the ganglion forms are associated with its development. Researchers associate the ganglion cyst formation with degenerative and inflammatory conditions of soft tissue or bone 1, 3 . When identifying the mass of an unknown origin, many differential diagnoses are considered. Patient's history and status should be taken thoroughly, focusing on the accompanying trauma of the area, onset of symptoms and possible relation to increased activity [1] [2] [3] . Physical examination is crucial in making the accurate diagnosis by palpation of the mass. To exclude possible bone lesions Xray should be performed. Ultrasound of soft tissue can be beneficial. The most reliable method to determine the accurate location, the involvement of adjacent structures and the size of the ganglion cyst is magnetic resonance imaging (MRI) [1] [2] [3] [4] . Treatment decision depends on the presence of pain and impaired ankle eversion. In most cases, conservative measures are taken, such as immobilization of the involved joint. Semi-invasive treatment includes aspiration of the cyst or injection of anti-inflammatory agents (for example corticosteroids) into the cyst. This method has a high recurrence rate.
The third option is surgery, which is the method of choice in case of severe, chronic and symptomatic ganglion cyst [1] [2] [3] .
Case report
A 38-year-old female was examined at the emergency department where she reported a crack and later pain in the lateral side of the ankle during walking. Ankle sprain was diagnosed and functional treatment was advised. After one month she complained of increasing pain and edema on the lateral side of the ankle. Clinical examination revealed edema at the lateral side, inversion position of the foot with painful palpation, especially on the anterior talofibular ligament and fibular malleolus from the lateral and posterior side with palpable formation retromalleolarly, in the course of peroneus brevis tendon (Figure 1 ). X and ultrasound revealed no pathology. Clinical diagnosis of luxative peroneal tendons with superior peroneal retinaculum rupture was established. MRI was performed to confirm the clinical diagnosis and showed tendinosis of peroneal tendons with severe synovitis, intratendinous ganglion cyst of the peroneus brevis tendon and rupture of the superior peroneal retinaculum. Due to clinical findings and MRI results, the surgical treatment decision was made. Adhesiolysis was performed followed by reconstruction of peroneus brevis tendon defect and superior peroneal retinaculum with semitendinosus graft (Figures 2  and 3 ) that was proximally fixated by anchor suturing the graft to the reminder of retinaculum (Figure 4 ). At operation, peroneal sulcus appeared too shallow and it was deepened to avoid reoccurrence of the peroneal tendon luxation. Histology confirmed the intratendinous ganglion cyst. Postoperatively she received a below-knee non-weightbearing cast in 5 degrees eversion and neutral position for six weeks ( Figure 5 ). After one year follow-up, there was no recurrence of symptoms. Cryotherapy with immediate verticalisation was indicated after the operation. Control X-ray showed the stable position of the operated foot. Afterwards, the cast was replaced by a weight-bearing one for another 2 weeks. When the cast was removed, she was referred to physiotherapy. After four months she was able to go back to work and her after daily activities.
Discussion
Although ganglion cysts are the most common soft tissue pathology, they are quite rare in the peroneal tendons 1 . Peroneal tendon tears are a common cause of chronic lateral ankle pain, but in many cases remain untreated due to mis-or undiagnosis [5] [6] [7] . Peroneal tendon pathology is common but rarely mentioned in the literature. Reports found in the literature are all from a distant history, no new cases have been described [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . Therefore we presented a case where we reconstructed a retinaculum as well as the defect of peroneus brevis tendon after excision of the ganglion cyst with semitendinosus graft. Since symptoms of the ganglion cyst are unspecific, palpable and/or visible swelling and pain, and because the differential diagnosis is wide, the ganglion cyst of the peroneal tendon is commonly overlooked or wrongly diagnosed 1 .
In making the diagnosis we can perform an X-ray, which mainly helps in narrowing the possible differential diagnoses 1, 3 . As in our case, X-ray of such patients is usually normal. It is not uncommon that osteophyte formations are present in the adjacent surfaces of the bone or joint 1 . The best technique to confirm the diagnosis is MRI, which in our case showed severe tenosynovitis, formed intratendinous cyst and undefined upper retinaculum of the peroneus 1, 4 . Tenosynovitis and tendon tears are commonly present to a tendinous ganglion cyst and therefore represent a major differential diagnosis based on MRI 4 . Excluding differentials it is very important to first exclude those that are endangering the patient, such as synovial sarcoma, myxoid chondrosarcoma or liposarcoma and distant metastasis to a primary tumor, if such is known 1, 4 . However, Costa et al. 4 suggest that MRI findings of a lobulated mass within the tendon with rich enhancement suggest the diagnosis of an intratendinous ganglion cyst. To absolutely confirm the diagnosis, histology is crucial.
Once the diagnosis is confirmed, treatment can be performed by aspiration and injection with cortisone, operation by removal of the ganglion cyst or conservatively with or without a cast 1, 3 . Every method has its side effects and success rate is variable, but common to all is the recurrence of the ganglion cyst with varying probability, the highest being in semi-invasive method 1 . The main criterion by which we decided what treatment method will be used is the duration of symptoms, whether it is the acute or chronic course of signs and symptoms such as swelling, pain. In case of chronic ganglion cyst with symptomatic instability of the peroneal tendons, surgery is preferred. There are many different surgical techniques described in the literature 8 . In our case we performed adhesiolysis, that suggested on the ganglion formation after trauma, infection or inflammation, we already discussed as a cause for the formation of ganglion cyst and was noted in the MRI report. Afterwards, revision of peroneal tendon and removal of the ganglion cyst took place. We needed to reconstruct the ruptured the peroneus brevis tendon and peroneal retinaculum, by using semi-tendinosous graft. Such procedure was described by Paterson et al. 9 who reported that by performing semi-tendinosous graft reconstruction of the peroneal tendons, its function was obtained.
Additionally, we performed deepening of peroneal sulcus due to the shallowness of the sulcus, in order to prevent peroneal tendon further luxation and to increase its long-term stability. Peroneal sulcus is important since it allows peroneal tendons to move along it 8 . Possibilities for surgical repair and reconstruction of peroneal tendon tears are with or without the fibular osteotomy, by transposition of the tendon, by anchor sutures of the tendon or with the use of a graft, as used in our case 7, [9] [10] [11] . The method of fibular osteotomy is the application of the retinaculum and augmentation with the calcaneofibular ligament, deepening on the depth of peroneal sulcus, which is shallow in most of the reported cases [9] [10] [11] . The shallow peroneal sulcus is the second most common cause of peroneal subluxation, right after the ankle sprain 8, 9 .
Our patient was postoperatively immobilized and later reported being satisfied by the outcome. We can not correlate the success rate with the immobilization since there are studies reporting that time of immobilization does not affect the outcome 10, 12 .
At the emergency department, where such patients mostly receive the first check-up, such conditions should be somewhere in the subconsciousness of the doctor, especially in patients, that report prolonged ankle pain, lateral swelling, ankle instability and chronic ankle sprains 2, 3, 6, 12 . Since imaging available at the emergency department is not suitable for making a diagnosis of peroneal tendon subluxation or dislocation due to the ganglion cyst, when suspecting such pathology, these patients should be referred to a foot and ankle specialist, for further investigations and management. This painful condition requires surgery 8 .
Conclusion
This case report presents a rare chronic intratendinous ganglion cyst arising from peroneus brevis tendon that was surgically treated by its excision and by reconstruction of tendon brevis and superior peroneal retinaculum, using the semitendinosus graft.
It is important to diagnose these conditions that are causing chronic pain to the patient and to allow the patient to have a normal quality of life. Four months post surgery our patient returned to normal daily and sports activities and reported having no problems. No recurrence of the ganglion cyst was acknowledged.
